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(54) Light emitting element a 



(57) The present invention relates to a light emitting 
element comprising at least a light emitting layer con- 
taining a light emitting material and a host material and 
having a light emission maximum wavelength of 500 nm 
or less wherein the minimum excitation triplet energy 
level of the host material is higherthan the minimum ex- 
citation triplet energy level of the light emitting material. 



Preferably, a light emitting element in which the mini- 
mum excitation triplet energy level of the host material 
is from 1 .05 times to 1 .38 times the minimum excitation 
triplet energy level of the light emitting material, and a 
light emitting element in which the minimum excitation 
triplet energy level of the host material is from 68 kcaV 
mol to 90 kcal/mol are provided. 
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Description 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 

. »tr™ J "» w — ^^^^ 

Description of Related Art 

minescence elemeSs e n e^e h^ h TH^^^'SS? ^ be ° aUSe theSe el **°'"- 

EL element is generally ^^^^^^^J^^T IT? 

emftting layer is sandwiched, and lntalTa;^C^^ p , S* ,, * , ^ WhiCh the li9ht 

S2L2S l e yi?;r^ 

with higher efficiency (Applied Physics Letters vol nnJZT SI 9 mltt,ng element which can emit 



u S in 8 » co«l„ a method Is pfoferobf. I„ viow of .h^S^^o^Zf^^S?*? , "" ne '" S "* 
SUMMARY OF THE INVENTION 

region. In the above light emitting element, the above light S^ZSZ^ZlS^*? 9 '"• ■ f blUe 
material) andahost material having a minimum excitation trJX^ 

material. This makes it possible to transfer the energy of ^se^S^^T^2^t^ ,K T nB 
[0009] The m,n.mum exctafon tnplet energy level of the host material is preferably from 1 05 times to 1 .38 times 
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Sl hT ? energy evel of the light emitting materia!. Further, the minimum excitation triplet energy 
£Sm 1 tena ' ' S Pr8ferably fr0m 68 kcal/mo1 < 284 ' 9 kJ/mol > t0 90 kcal/mol (377.1 kJ/mol) 

[0010] The host material is preferably a compound represented by the following general formula (!)■ 



General formula (I) 
L 1 — <Q 1 ) , 



ZlTrL TTT 8 " ° r m ° re C0UP ' in9 9r ° Up; Q1 represents an aromatic hydrocarbon ring or an aromatic 
hete o nng and i „l represents a number of 2 or more, plural Q1 may be the same ormay be different from each other 

Z ' % ? ,6Ct bS aChiGVed by Pr ° ViSi0n ° f a ,i9ht emWin9 element prising at least a light 
emrtttng layer conta.mng a i.ght emitting material and a host material and a layer which is disposed adjacent to the igh 

material is h.gherthan the mm.mum excitation triplet energy level of each of materials whk* confute the light emLg 

wlh I^h h injeC l T B Cath0d6 h ° leS arS injeCted f rom an anode - These electrons and holes are recomb S 

23 It ? 8S , 9 blUS re9i0 "' thS ab ° Ve H9ht emlttins element ' the laver dis P°sed adjacem to ^ 

hfZ ht r? n9 f K°7^ ed ° f an ° r98niC matSrial haVing 3 minimum excita *° n W P'« e "4y level ( Tl ) 

h gherthan the T, of each of the hght emitting material and the host material. This makes it possible to prevent transfer 

Z 1 ?° Ve eXC ' t0n Wh ' Ch ' S 96nerated in the light emWin9 laver to * e organic material whth 

SS22l£!S.^ 8e( ^ cent 10 the light emitting layeri with the resutt tbat blue light can be emitted w » h S 

[0013] The minimum excitation triplet energy level of the organic material contained in the layer which is disposed 

I 9 f 'T r iSfr ° m 1 05 tlmeS 10 1 38 times ,he minimum 8XCitation «Ptet energy level of the 
hght emrtt.ng material. Further, the mm.mum excitation triplet energy level of the organic material is 68 kcal/mol (284 9 
kJ/mol) or more and 90 kcal/mol (377.1 kJ/mol) or less. 

[0014] The organic material contained in the layer which is disposed adjacent to the light emitting layer is preferably 
a compound represented by the following general formula (II): *>prereraoiy 



General formula (II) 



wherem L 2 represents a bivalent or more coupling group; Q2 represents an aromatic hydrocarbon ring or an aromatic 
hetero ring; and n* represents a number of 2 or more, plural Q* may be the same or may be dffferent f rom each other 
[0015] The present mvention also provides an azole compound represented by the following general formula (A) 
which is preferably used as the organic material contained in the layer which is disposed adjaceni to the lighTemitting 
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General formula (A) 




DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0016] The present invention will be hereinafter explained in detail. 

[0017] A light emitting element according to the present invention comprises at least a light emittina laver contains 
a light emitting material. The light emitting element is not particularly limited with resDect to hh! lu^ 
and utility mode, and examples thereof include EL (electroluminesce^ 
^-era.lyheldbetweenapairofe^^ 

a hole injecting layer, a hole transporting layer, an electron injecting HaveT an els*™ t^nf * 9 9 ^ 

respectively. The light emitting element of the present invention is preferably an organic light emittL ^elemeSt The 

cTmpTuS 9 e,ementreferredto herein — - *™* >n which L a J a JT^Zt^i 

[0018] The light emitting element of the present invention has a light emission maximum wavelenoth imax of <™ 

Z «ml . nht V T " 9ht emrttmg e,ement of me present lnvention ca " r ^uce energy consumption a 

the t.me l.ght is emitted and can emit highly luminous blue light for a long period of time Particular!, T Zl iZ 
emitting element of the present invention is used as a dteplay element, it 'becomes f^^SS^S^X 
Here, the external quantum efficiency means a value catenated from the following tomZMM^c^n^n 

fumr^ qu r m ^ 
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External quantum efficiency (%) 
= (Total number of emitted photons/Number of electrons 
injected into a light emitting element) x 100 



efficiency of a hole and an electron, a recombination efficiency of a hole and an electron a gmLamM^^Tn 
exciton, an efficiency of transfer of excitation energy generated bv the recombination tn th! etf,ciency , of an 

a luminous quantum efficiency of the light rnmS^S^^^Sl^ em ts ioh fl ^ T f » 

S^JSS^SSISJS ? ln t ' mpr0vementof the lumina "<* ^^iency. Here, so long as tne energy 
Itl 1 , generated by the recombination can be efficiently transferred to the T, level of the light emittina 

t Hoi IT? fUrthSr impr0VeS ' ' n the ' ight emittin 9 element ° f *. pre ent invent the tT2 

of the host matenal is made h gherthan theT\ level of thp linht omittir,„ ^ u , .. 1 

! 9h l 6 *9 T/' "I" the r6SUlt thHt li9ht is Smitted wtth hi S h efficiency. '^adjacent 
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General formula (I) 



may be the same or may 



General formula (II) 
L 2 -(Q\ 2 

r0031J In the general formula (II), represents a bivalent or more coupling group, Q2 represents an aromatic hv 

[0032] Next the general formula (I) will be described. In the general formula (II), L« Q* and each has the same 
roS "urJn^ ' T n K, in ! hS Senera,formu,a W- and * description Leof will LomS* 

22? k P nt$ 8 biVa ' em ° r m ° re C0Uplin9 group - P referab,v a co "P"ng aroup comprised of carbon silicon 
a bZn IT' 0Xy9en ' SU ' fUr ' meta '' ^ meta ' '° n ' m ° re preferab, y a carbon a nitrogen atom aSbon atom 
a boron atom an oxygen atom, a sutfuratom, an aromatic hydrocarbon ring, and an aromatic hete o ^7 an d sS 
more preferably a carbon atom, a silicon atom, an aromatic hydrocarbon ring, and an aroma e e o £2 
examples of the coupling group represented by U include the following. 9 ' P 



CH 3 
CH 3 



9 H 3 CH 3 
"Si- -Ge- 
CH 3 CH 3 



0 6 & 
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H 3 Q Ph Ph 



-O O- 



-q- -o- -o- -o- 

O S Se Te 



H 3 C CH 3 H 3 C CH 3 H 3 C CH 3 H 3 C CH 3 



_n_ --gl -n_ -nL -o- 



H 3 C CH 3 





Al Zn Cu Fe Ir Ni Cd Au Pt Pd Os Re Ru Rh w 
Eu Sm Dy 

E2LE nl^T*' ? Too (0 L L1 may h8Ve 3 substihJent - Example, of the substituent include an alkyl group 
E X h 9 f , * 20 Carb ° n at ° mS ' m ° re preferab| y havin 9 from 1 to 12 <**°n atoms, and particularly 
preferably having from 1 to 8 carbon atoms, such as methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, tert butyl n 
octyl, cyclopropyl, cyclopentyl, cyclohexyl, trifluoromethyl, and tricnloromethyl), an alkenyl g oup (prefe ably having 
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from 2 to 20 carbon atoms, more preferably having from 2 to 6 carbon atoms, and particularly preferably having 2 
carbon atoms such as vinyl and the like), an a.kynyl group (preferably having from 2 to 20 carbon atoms mow 
erably having from 2 to 6 carbon atoms, and particularly preferably having 2 carbon atoms, such as eThynylTnd he 
Kke) an aryl group (preferably having from 6 to 1 o carbon atoms, and particularly preferably having 6 Si aVoms 
such as phenyl and the like) , an amino group (preferabiy having from I to 36 carbon atoms" rn^p eSbly haTg 

dTlv° 1" f ° mS ' *? PartiCU,ar ' y Preferabiy haVin9 fr ° m ° 10 12 carbon at °™' sucn ' - "-no, met ylami o 

d,me%lam,no, ethy.am.no diethytamino, phenylamino, diphenylamino, dibenzylamino, thieny.amino, dithienjlam no 

Z^7ZZ ^ PV 7 ^ a ' kOXy 9r ° UP (PrefSrably h3Ving fr0m 1 t0 20 ^*on atoms, more prefe^ 
havmg from 1 to 12 carbon atoms, and particularly preferably having from 1 to 8 carbon atoms, such as methoxy 

fuZZTJY ^ T '- bUt ° Xy) ' an ary, ° Xy 9r ° Up {preferab 'y having from 6 10 10 atoms, and Z- 
ln ' t P I T 3 6 ° arb0n at ° mS ' SU ° h 33 Phen ° xy and ,he like >' a h^rocyclic oxy group (preferably having 
from 1 to 1 0 carbon atoms, more preferably having from 2 to 8 carbon atoms, and particularly preferabiy havCZ 
™~ ^TT' SU f ^ thieny '° Xy Pyr ' dyl0Xy) ' a si,0X V group (preferably having from 3 to 52 carbon atoms 
more preferably having from 3 to 39 carbon atoms, still more preferably having from 3 to 33 carbon atoms and par- 
ticularly preferably having 3 to 27 carbon atoms, such as trimethylsiloxy, triethylsiloxy, and tri t-butylLxy) an acyl 
group (preferably having from 1 to 20 carbon atoms, mo^^ 

preferably having from 1 to 12 carbon atoms, such as acetyl, benzoyl, formyl, pivaloyl, thenoyl and nicotS an 
alkoxycarbony. group (preferabry having from 2 to 20 carbon atoms, more preferably having from Lo1 6 camSms 
and particularly preferably having from 2 to 12 carbon atoms, such as methoxycarbonyl and ethoxycamonyl) an ary 
loxycarbonyl group (preferably having from 7 to 20 carbon atoms, more preferably having from 7 to 1 6 carbon *<Z 
S£ S2£ I Pr ?/t? "'I" 19 7 Carb0n at ° mS ' SU ° h 38 e nen °*varbonyl), a heterocyclic oxycarbonyl group pS 
SI S ?« 1 C T° n at ° m u' m ° re PrefSrabty having fr0m 2 10 12 carbon atoms > Particulariy preferably 
t2Vfl™o I™!™ 8 ° mS ' SUCh 38 thien y |ox y cart »°"y' and PyHdyloxycarbonvO, an acyloxy group (preferably 
havmg from 2 to 20 carbon atoms, more preferably from 2 to 1 6 carbon atoms, and particularly preferabhy having from 
2 to 12 carbon atoms such as acetoxy, ethylcarbonyloxy, benzoyloxy, pivaloyloxy, thenoyloxy and nicoLyloxy), an 
acylamino group (preferably having from 2 to 20 carbon atoms, more preferably having from 2 to 16 carbon atoms 

nSCa^ Zr T T 2 * 10 Carb ° n 3t0mS ' SUCh 35 aCe,ylamino ' famine, thenoylamiS 
nicotmoylamino), an alkoxycarbonylamino group (preferably having from 2 to 20 carbon atoms, more preferably havina 
from 2 to 16 carbon atoms, and particularly preferably having from 2 to 1 2 carbon atoms, such as methoxycarbonylami- 
no), an aryloxycarbonylamino group (preferably having from 7 to 20 carbon atoms, more preferably havinq from 7 to 
16 carbon atoms, and particularly preferably having from 7 to 12 carbon atoms, such as phenoxycarbonyl) a hetero- 
cyclic oxycarbonylamino group (preferably having from 6 to 21 carbon atoms, more preferably havinq from 2 to 15 
carbon atoms, and particularly preferably having 5 to 11 carbon atoms, such as thienyloxycarbonylamino) a sulfo- 
nylamlno group (preferably havingfrom 1 to 20 carbon atoms, more preferably having from 1 to 16 carbon atoms, and 
Particular* preferably havmg from 1 to.12 carbon atoms, such as methanesulfonylamino,.benzenesulfonylamino and 
thiophenesulfonylam.no), a sulfamoyl group (preferably having from 0 to 20 carbon atoms, more preferably havinq 
from 0 to 1 6 carbon atoms, and particularly preferably having from 0 to 1 2 carbon atoms, such as sulfamoyl methvl- 
sulfamoyl, d.methylsutfamoyl, phenylsulfamoyl and thienylsulfamoyl), a carbamoyl group (preferably having from 1 to 
20 carbon atoms, more preferably having from 1 to 16 carbon atoms, and particularly preferably having from 1 to 12 
carbon atoms, such as carbamoyl, methylcarbamoyl, diethylcarbamoyl and phenylcarbamoyl), an alkylthio group (pref- 
erably havmg from 1 to 20 carbon atoms, more preferably having from 1 to 16 carbon atoms, and particularly preferabiy 
having from 1 to 12 carbon atoms, such as methylthio', ethylthio and n-butylthio), an arylthio group (preferably havina 
from 6 to 26 carbon atoms, more preferably having from 6 to 20 carbon atoms, and particulariy preferably having from 
6 to 12 carbon atoms, such as phenylthio), a heterocyclic thio group (preferably having from 1 to 25 carbon atoms 
more pre erably having from 2 to 1 9 carbon atoms, and particular^ preferably having from 5 to 1 1 carbon atoms such 
as thienylthio and pyndylthio), a sulfonyl group (preferably having from 1 to 20 carbon atoms, more preferably havina 
from 1 to 16 carbon atoms, and particularly preferably having from 1 to 12 carbon atoms, such as tosyl and mesyl) a 
sumny group (preferably having from 1 to 20 carbon atoms, more preferably having from 1 to 16 carbon atoms and 
particularly preferably having from 1 to 12 carbon atoms, such as methanesuffinyl and benzenesulfinyl), an ureido 
group (pref erably having from 1 to 20 carbon atoms, more preferably having from 1 to 1 6 carbon atoms, and particularly 
preferably havmg from 1 to 12 carbon atoms, such as ureido, methylureido and phenylureido), a phosphoamide group 
(preferably having from 1 to 20 carbon atoms, more preferably having from 1 to 1 6 carbon atoms, particularly preferably 
havmg from 1 to 12 carbon atoms, such as diethylphosphoamide and phenylphosphoamide), a hydroxy! qroup a 
mercapto group, a halogen atom (such as a fluorine atom, a chlorine atom, a bromine atom and an iodine atom) a 
cyano group, a sulfo group, a carboxyl group, a nltro group, a hydroxamic acid group, a sulfino group a hydrazino 
group, an .mine group, a heterocyclic group (pref erabry having from 1 to 20 carbon atoms, more preferably having from 
1 to 16 carbon atoms, and particularly preferably having from 1 to 12 carton atoms, examples of the hetero atom 
mcludmg a nitrogen atom, an oxygen atom and a sulfur atom, and examples of the heterocyclic group including imi- 
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3 SIT 'i m ? rph0 " n °' fUry '' ° XaZ0,yl ' thia20,yl ' thienyl - be "^o'y'. benzothiazolyl, benzimidazolyl 
mTbe SSi S ^ 7 ' P , V ? a2inyl ' tria2iny ' thiadiaZ ° lyl ' ° Xadia20,yl ' and sei ™^ the Poi 

h 8 S y 9 :° UP (Preferably h3Ving from 3 10 40 carbon *°™> ™™ P^erably having fom 3 
1 S partlcu,ar| y P referab| y ha ™9 3 to 20 carbon atoms, such as LethylsiMan trtohe 

nylsllyl). These substituents may further be substituted or may be condensed to other rings fSTS^^t^ 

IZh t T tUentS ' ^ SUbStitUemS 66 ^ S8me ° r diffSrent ,rom each or m^be clTe 'wt 
each other to form a cycl.c structure. The substituent is preferably an alkyl group, an aryl group an acvl arouo an 
alkoxy group, an aryioxy group, an alkyrthio group, an arylthio group, an 7JLJL^ ^'^^ZSZ 
Eenatom 9e a n nd t0 h 't 8 ^7 "* * h- ^ 0fc ™<° » 3™P ™£ Sroup a 

™S S r cyc "f 9roup ' and sti " more preferab| y an alk y' 9™p « 0ro %,. 

EL™ h H 9en T rmU ' a (l> rePreSemS 3n ar ° matiC W™**™ ™9 oran aromatic hetero rfng. An example 
S«LL h Pynjme nng, a pyrazme ring, a pyrimidine ring, a pyridine ring, a triazine ring, an oxazole rinq a 
hiazoie nng, an .m,dazole nng, an oxadlazole ring, a thiadiazole ring, a triazole ring, a tetrazole ring a fuVan Z a 
th,ophene nng, a pyrrole ring, an indole ring, a benzimidazole, and anlmidazopyridine ring. Qi is prSrably a be zer," 
nng, apyndme ring, a pyrimidine ring, a pyrazine ring, a triazine ring, a thiadtaofering.an^^TJn JSS* 

JZ£J^£"^V a * " ° f XaZ ° le ri " 9 ' S thia2 ° le rin9 ' an imidaZOle ri "9' a ^imidazole ring, a^d an 
STne^ng m ° re ' ' 3 ben2ene rin9 ' 3 Pyridine " ng ' 8 benzimidazoie ri "9 a "« an imidazo- 

[0036] The aromatic hydrocarbon ring or aromatic hetero ring represented by Qi mav have a substituent a c th» 
substtuent, any of the examples of the substituent of V can be appiied. The iLZ t To 1 is P r Sy a a M 

s ^r up,a ^^ 



General formula (A-I) 



General formula (B-I) 



General formula (C-I) 
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General formula (D-I) 

£?? n LA SI* 9ene f ralforrnula (A "') represents abivatent or more coupling group. As theooupling group represented 

» bivlnt" " ? Xa h T' eS ° f C0UP ' ing 9r ° UP U in the 9eneral for ™' a 0 can be aw"" • L is 

a b.valent or more aromatic hydrocarbon ring and a bivalent or more aromatic hetero ring, more preferably ! 3 5 Sn 
zenetriyl group, 2,4,6-pyridinetriyl group, 2,4,6-pyrimldinetriyl group, and 2,4,6-triazinetriy group still mo e prefei 
oo^", nr etriy ' 9r ° UP W. «d Particularly preferably 2A, 6 ^^Zl 

Zfl m ^T 86 ? 48 ! 9r ° UP °' at ° mS neC6SSary forformin 9 a nitrogen-containing aromatic hetero ring, and may 
QaT s SmZ!7 Tl : 6 ^ 8 °r denSed rin9 StmC,Ure - ThS nifr ^n-ntaining aromatic hetero ring ormed by 
QA ls preferably a 5- to 8-membered mtrogen-containing aromatic hetero ring, and still more preferably a 5 to 6-mem 
bered nitrogen-containing aromatic hetero ring. 

rfnn 4 ! 1 triff * ?! nitro 9 en - contain in9 aroma tic ^ro ring formed by Q a include a pyrrole ring, an imidazole 
ring a tnazole nng a tetrazole nng, an oxadiazole ring, thiadiazole ring, an oxatriazole ring, a thiatriazole rin^an 
ndole nng a benz.midazole ring, a benzotriazole ring, an imidazopyridine ring, an imidazopyrimidine ring and an 
im.dazopyndaz.ne ring, preferably a pyrrole ring, an imidazole ring, a benzimidazole ring, and an iSSpShTSn? 
S refarab V a ^"zimidazole ring and an imidazopyridine ring, and still more preferably a be^So | e ring °' 
[0042] Plural QA may be the same or may be different from each other azorenng. 
[0043] Further, [/ and Q a in the general formula (A-l) each may have a substituent. As the substituent, for example 
any of the examples of the substituent of U in the general formula (I) can be applied 

!nn«! T reP T mS 3 nUm ^ r ° f 2 ° r m ° re ' Pre,erab,y 2 10 6 ' more P referab| y 2 10 3 > and s «" more preferably 3 
geS^ 



General formula (A-II) 

L A / /*^X*»\ 

[0046] LA and nA in the genera| formu|a (M[) Qacn have ^ same me ^ thoge 

and a preferred embodiment thereof is also the same ( '' 

[0047J XA21 XA22, X «3 and X«* in the general formu.a (A-II) each represent a nitrogen atom or C-R (R represents 
a hydrogen atom or a substituent), and if possible, may be combined with each other to form a ring structure As the 
substituent represented by R, for example, any of the examples of the substituent of U in the general formula (I) can 
SSL* 'nT fei f * 3 hydr ? 9e " at ° m ' an a'iPhatic hydrocarbon group, asilyl group, and a ring structure formed 
by combinat on thereof, more preferably a hydrogen atom, ah aliphatic hydrocarbon group, and a ring structure formed 
by comb nation thereof, and still more praferably-a hydrogen atom, an alkyl group (preferably having from 1 Tl6 
IT™, more t preterably havi "9 from 1 10 12 ca *°n atoms, and still more preferably having from 1 to 6 carbon 
of Tmemhtrf T ^ by combination thereof <P«***y a 5- to 7-membered ring, more preferably a 5- 
JpymneZl). ™" " * * 6 - membered aromatfc ™* and P articula rly P™ferably a benzene ring or 

[0048] XA21 is preferably C-R. R is more preferably a hydrogen atom or an alkyl group, still more preferably a hydrooen 
™T„? r a " u " subs,ltuted alkvl 9 rou P. and particularly preferably a hydrogen atom or a methyl group 
[0049] XA22 is preferably a nitrogen atom. 

[ °??SL4 XA23 D a , nd n are ea ° h preferablv C - R > and ™ re P refer ably a ring structure formed by combination of x*» 
I 1H»h (P T !Sf y 3 5 " 10 7 : me u mbered rin 9- more Preferably a 5. or 6-membered ring, still more preferably a 
6-membered nng, further more preferably a 6-membered aromatic ring, and particularly preferably a benzene ring or 
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a pyridine ring). 

E UZT* p '" ral may " the "™ ° r be d »""» *™ •«* 



General formula (A-Ili) 

[OOM] 1 ^ ^ rec^eseirte 8 ^twt^' ^ 0rmu ' a ant ^ a Preferred embodjm^nuh^^f ™^so fiie ttsve the same 
ecarb.n ato™, ,„d „„ pte(erably . Wrog ^ stom 0 // m ~ V ro a up hyt ' rO| ' en =" **' """P t to 



General formula (A-IV) 
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General formula (A-V) 



( R* 61 ) 

a^re^ 

or C-R* (R x represents a hydrogen atom or a substrtuent) . As the substituent represented by R* f or examT an Z 
the examples of U .n the general formula (I) can be applied. R* is preferably a hydrogen atwr .an £2^^ 

Zs' ZV D ^ZT' T T** * ^ " 3,ky ' ™ (Pn^^^E^e^ 

atoms, more preferably having from 1 to 12 carbon atoms, and still more preferably having from 1 to 6 carbon atomsf 
and an aryl group (pre erably having from 6 to 20 carton atoms, more preferably having J " B to 1 ^?a* on atom ' 

iSS X «l ' S preferab| y a nitr °9 en atom ° r CH. and particularly preferably CH 

P060] RA5i represents a substituent. As the substituent represented by RA51 , for example anv of the e * a m n i oe nt 

^to^TcarToT'/ 0 '" 1 " 13 (l) ^ T T*** 6 ' * preferab| y an aliphatto hydroUrb^^' 5^^^^ from 
to 20 carbon atoms, more preferably having from 1 to 16 carbon atoms, and still more preferably having f om to 

oreteltTn ' S T P : ef T b ' y h3Ving fr ° m 6 10 12 Carbon atoms >' a hal °9 en and a cyano greup Ire 
==r^eSS 

rrr/stz:^ 

!S Cnn P th? entS ^ '? 96r ° f ° t0 3 ' Preferab,y ° t0 2> more pre,erab, y 0 or 1 ■ and P-rtleularly preferably 0 
oenS, i^KS ^ C0 T P0UndS represented * the 9 eneral f <»™'a (A-D, the compound represented by the following 
TrZ 1 ! ( } ' S m ° re Preferable - An 820,6 C ° mpoUnd Wnted by the general formula (A) Is paZS! 
preferably used as an organ.c material which constitutes a layer adjacent to the light emitting layer 
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General formula (A) 



.A3 Y A1 

,. Jo* 



[uumj x»i, and X* 3 in the genera foimu a (A) each have the same moan,™ ac yasi i„ «, 
KSJi T! the 9 eneral formula (A) each represent a nitrogen atom or C-R*x (r yx reDresents . 

from 1 to 6 cartoon «tom.),lIi™iS?SIK^ 21 T ^ Sti " ^ Pref6rably haVin 9 

PMJ It » pr.f^bJ. that Y« . Y« and YA3 are .ir mirage,, or CH. 
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General formula (A-a) 



15 




[0068] Ft , R* 2 and R*3 in the general formula (A-a) each have the same meaning as that of RA in the general 
formula (A-lll), and a preferred embodiment thereof is also the same. R** R*> and RAe j n the general formula (A-a) 
each have the same meaning as that of R«1 in the general formula (A-V), and a preferred embodiment thereof is also 
& the same. n*i, n« and n** in the general formula (A-a) each have the same meaning as that of n«i j n the general 
formula (A-V), and a preferred embodiment thereof is also the same. Y«, Y" and Y** in the general formula (A-a) 
each have the same meaning as those in the general formula (A) , and a preferred embodiment thereof is also the same 
[0069] Among the compounds represented by the general formula (A-l), the compound represented by the followinq 
general formula (A-b) or (A-c) is preferred. 

30 



General formula (A-b) 




55 
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General formula (A-c) 



--CO 




EL ,TL R f ln 9 ! n6ral f0rmU ' ae (A " b) 3nd ^ SaCh have the same meani "9 as RA ^ *b general 

formula (A-lll), and a preferred embodiment is also the same. 

[0071] Next, the compound represented by the general formula (B-l) will be described. I_b in the general formula (B- 

2 f ° U P, L n the 9eneral fon ™ la «> can be «PP»W- L B is preferably a bivalent or more aromatic hydrocarbon 
group ^ m ° re ar ° m ter ° rin9 ' m ° re preferably 1 ' 3 ' 5 - benzen etriyl group and 24,6-triazinetriyl 

S tk QB the t ganeral formula < B "') re P r f entS atoms necessa, y for formin 9 an aromatic netero ring by bonding 
wrth C. The aromatic heteronng formed by Q b is preferably a 5- to B-membered aromatic hetero ring, mo'e preferably^ 
hetero ar ° matiC heter ° ™ 9 ' and P articular, y a 5 " to 6-membered nitrogen-containing } JZ 

[0073] Examples of the aromatic hetero ring formed by QB include an imidazole ring, an oxazole ring a thiazole rina 
a selenazole ring, a tellurazole ring, a triazole ring, a tetrazole ring, an oxadiazole ring, athiadiazole ring, an oxatriazole 
nng, athiatrlazole nng, a pyrimidine ring, a pyridazine ring, a pyrazine ring, a triazine ring, and a tetrazine ring, preferably 
an imidazole nng, an oxazole ring, a thiazole ring, and a triazine ring, more preferably an imidazole ring, an oxazole 
nng, and a triazine ring, and still more preferably an imidazole ring and a triazine ring. The aromatic hetero ring formed 
by Q may also form a condensed ring with other ring, or may have a substltuent. As the substltuent, for example any 
of the examples of the substltuent of the group represented by Li in the general formula (I), The substltuent of QB is 
preferably an alkyl group, an aryl group, an amino group, an alkoxy group, an aryloxy group, an acyl group, an alkox- 
ycarbonyl group, an atyloxycarbonyl group, an acyloxy group, an acylamino group, a sulfonylamino group, a sulfamoyl 
group, a carbamoyl group, an alkylthio group, an arylthio group, a sulfonyl group, a halogen atom, a cyano group and 
a heterocychc group, more preferably an alky) group, an aryl group, an alkoxy group, an aryloxy group, a halogen atom 
aoyano group, and a heterocyclic group, still more preferably an alkyl group, an aryl group, an alkoxy group, an aryloxy 
group, and an aromatic heterocyclic group, and particularly preferably an alkyl group, an aryl group, an alkoxy group 
and an aromatic heterocyclic group. Kl 
[0074] nB in the general formula represents an integer of 2 or more, preferably 2 to 8, more preferably 2 to 6 still 
more preferably 2 to 4, particularly preferably 2 to 3, and most preferably 3. 

[0075] Among the compounds represented by the general formula (B-l), the compound represented by the following 
general formula (B-ll) is still more preferable. y me knowing 



General formula (B-II) 
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[0076] LB in the general formula (B-ll) has the same meaning as in the general formula (B-l) and a preferred 
embedment thereof is also the same. X™ in the genera, formula (B-ll) represents -0-, -S o =N RB* r£ repSs 

T^Z7T^ T 3tiC hydr ° Cart>0n 9r0Up ' an ar ° matiC hydrocarbon 9™P- a " d a » aromafc hetem^Xgroun 
The aliphatic hydrocarbon group represented by RB2 ta a normal chain, branching, or cyclic alkyl group tefeS 

from 1 to 8 carbon atoms such as methyl, ethyl, isopropy., tert-butyl, n-octyl, n-decyl, n-hexadecyl cyclop'opy^ 

■ X ? \T 8n a ' kenyl 9r0UP (preferaply havin9 trom 2 10 20 <-rbon atoms, noZprte^ZZ 

from 2 to 12 carbon a cms and particularly preferably having from 2 to 8 carbon atoms, such as vinyl, all^te yf 
and 3-pentenyl), an alkyny group (preferably having from 2 to 20 carbon atoms, more preferabhy having f om 2 to 1 2 

S2 h a The T 'T nt6d by RB2 18 3 monoc y° ,ic or condensed-ring aryl group, that is, an aryl group pref- 

f To 1 at ° mS ' m ° re Pr9ferably haVin9 fr ° m 6 10 20 carbon atoms ' and sti » rnore P«£nX 

havingf om 6 to 1 2 carbon atoms. Examples of the aryl group include phenyl, 2-methylphenyl, 3-methylphenyY 4-meth- 
ylphenyl 2-methoxyphenyl, 3-trifluoromethylphenyl, pentafluorophenyl, 1 -naphthyl, and 2 naphthyl 
E fr 1 TTT 9r0UP re P resented ^ RB2 is 8 monocyclic or condensed-ring heterocyclte group (preferably 
from 2 9 tcTo nT" ? S < T PrefSrably h3Ving f0rm 1 10 12carb0n atoms ' and -» ™ re Preferably havfng 
o°ln t IT 0, Preferab ' y an ar ° matiC heteroc y cli ° sroup including at least one of a nitrogen atom an 

i-H 3 S T '"f Se ' eniUm at ° m ' Specm ° examples of the heterocyclic group represented * S 
mclude pyrrol.d.ne, pipendme, piperazine, morpholine, thiophene, selenophene, furan, pyrrole, indole pyrazole 

ZT,2rr m T Py T m ?' Pyrimidin6 ' triaZ0 ' e ' WaZine ' ind0,e ' indazo,e ' P urine ' thiaVoline thiazole, t iad Sot' 
S ' T ' ° h xadla2 ° ,e ; c ' u,no " ne . iBoquinoline, phthalazine, naphthylidine, quinoxaline, quinazoline, cinnoline 
Str^nn * P ^^"^"^.P^^^e.tetrazole, benzimidazole, benzoxazole, benzothiazole, benzotriazole 
tetrazamdene carbazole, and azepm, preferably furan, thiophene, pyridine, pyrazlne, pyrimidine, pyridazine triazine 
oZ n^' L f n ^"^*«^. »d quinazoline, more preferably furan, thiople, pyrid in e nd 
quinoline, and still more preferably quinoline. KX ' 

S3 T t he al 'P natic h h y drocarbon 9™P. aryl group, and heterocyclic group represented by R<* each may have a 

f^l m h S TT™} ° f the 6XampieS ° f * e SUbStituent of the 9 rou P represented by U in the general 
formula (I) can be applied, and a preferred substituent is also the same. RB* is preferably an alkyl group, an aryl group 
and an aromatic heterocycHc group, more preferably an aryl group and an aromatic heterocyclic group, and still more 
preferably an aryl group. XB* is preferably -O- or =N-RB2 more preferably =N-RB*. and particularly preferably N-A^ 
(A J* IS an aiyl group (preferably having from 6 to 30 carbon atoms, more preferably from 6 to 20 carbon atoms and 
*ll°Z P re1er fVl t0 J 2 ™*™ at °™) and an aromatic heterocyclic group (preferably having from 1 to 20 carbon 
atoms, more preferably having from 1 to 1 2 carbon atoms, and still more preferably having from 2 to 1 0 carbon atoms)) 
and preferably an aryl group). 

[0080] ZB2 represents a group of atoms necessary for forming the aromatic ring. The aromatic ring formed by Z B2 
may be any one of the aromatic hydrocarbon ring and the aromatic hetero ring. Examples of the aromatic ring includes 
a benzene ring, a pyridine ring, a pyrazine ring, a pyrimidine ring, a pyridazine ring, a triazine ring, a pyrrole ring a 
TZ I™? P T 'r 9 ' 8 Se ' enophene rin9 ' tellurophene ring, an imidazole ring, a thiazole ring, a selenazole ring, 
a tellurazole ring, a thiadlazole ring, an oxadiazole ring, and a pyrazole ring, preferably a benzene ring, a pyridine ring 
a pyrazine nng, a pyrimidine ring, and a pyridazine ring, more preferably a benzene ring, a pyridine ring, and a pyrazine 
nng, still more preferably a benzene ring and a pyridine ring, and particularly preferably a pyridine rinq 
[0081] The aromatic ring formed by may also form a condensed ring with other ring, or may have a substituent 
As the substituent, for example, any of the examples of the substituent of the group represented by U in the general 
formula (I) can be applied. The substituent of the aromatic ring formed by Z 62 is preferably an alkyl group an alkenvl 
group, an alkynyl group, an aryl group, an amino group, an alkoxy group, an aryloxy group, an acyl group,' an alkoxy- 
carbonyl group an aryloxycarbonyl group, an acyloxy group, an acylamino group, an alkoxycarbonylamino group an 
aryloxycarbonylammo group, a sutfonylamino group, a sulfamoyl group, a carbamoyl group, an alkylthio group an 
arylthio group a sulfonyl group, a halogen atom, a cyano group, and a heterocyclic group, more preferably an alkyl 
X™ n? 9 T' an ? 0XV 9r0UP ' 8n ary '° Xy 9roUP ' 3 hal ° gen at ° m ' 3 C y ano 9 rou P' and a Heterocyclic group 
Z^Z^lrZT 9 n UP ' V? 9r ° UP ' a " 8lk0Xy a " aryl0Xy 9roup ' and an aromatic heterocyclic 
S a partlC " larly preferab| y an alk y' 9 rou P' an group, an alkoxy group, and an aromatic heterocyclic group 
[0082] Among the compounds represented by the general formula (B-ll), the compound represented by the following 
general formula (B-lll) is still more preferable. y ineroH0Win 9 
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General formula (B-III) 



[0083] L B in the general formula (B-III) has the 



as XBZ and n B2 ln the general formula (B-ll), and a preferred embodiment thereof is also the same reoresents a 
group of atoms necessary for forming the aromatfc hetero ring. The aromatic hetero ring formed by Z* is pTefSrablv 
as-ore-memberedaromatichetero ring, more preferabiyaS-orB-memberednitrogan-coli^ 



and still more preferably a 6-membered nitrogen-containing aromatic hetero rihy 
[0084] Examples of the aromatic hetero ring formed by ZB3 include furan, thlophene, pyran, pyrrole, imidazole pyra- 
zo e, pyndme, pyraz.ne pyrimidine, pyridazine, triazine, thlazolo. oxazole, isothiazole isoxazoL, th aSe oxX 
zole tnazole, selenazole, and tellurazole, preferably pyridine, pyrazine, pyrimidine, and pyridazine mm p eferabl 
pyridine and pyrazine, and still more preferably pyridine. wrnoazme, more preferably 

[0085] The aromatic hetero ring formed by may also form a condensed ring with other rina or mav have » 
substrtuent. A. ft. substituent, any of the examples of the substituents tito^r^^^^^ 
formula (I) can be applied, and a preferred embodiment thereof is also the same 9 



General formula (B-IV) 



ImLLtnt 1 T°T ?r U ' a (B "' V P L haS th " Same mean ' ng 38 that in the 9 eneral for ™ la (B-t), and a preferred 
Txk Z X t * ^ 88me - X " m thS Seneral f ° mUla (EHV > "lively have the same meanings 
™ J 1™ 2f 7 f ? rmU ' a . (B " n) ' 3 Pre,6rred embodiment «b also the same. represents a 

nng formed by Z 84 .s preferably a 5- or 6-membered nitrogen-containing aromatic hetero ring, and more preferably a 
6-membered nitrogen-containing aromatic hetero ring. preieraDty a 

[0088] Examples of the nitrogen-containing aromatic hetero ring formed by 7^ include pyrrole, imidazole pyrazole 
pyridine, pyraz.ne pyrimidine, pyridazine, triazine, thfczoie, oxazoie, isothiazo.e, isoxazofe, thiadiazoTe oxadSe 

and pyrazine, and still more preferably pyridine. 

S„ JT e Ac 3 r atiC h hater ° rinS f0mied by 284 may also form a tensed ring with other ring, or may have a 
substrtuent. As the substrtuent, any of the examples of the substituents of the group represented by U in the qeneraJ 
formula (I) can be applied, and a preferred embodiment thereof is also the same 9 

Sto™^^^^ 
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General formula (B-v) 



-(Co 



n B5 



emboLen h " t n ? T ( vL^ m ° mea " ing 38 that ln the general ,ormu,a < B -'>' a " d a Purred 
embedment thereof ,s also the same. X* and „«* in the general formula (B-V) respectively have the same meanings 
as XB2 and ^ , n tne general formu|a (B . M)i and a preferred embodimem fe ^ ^ ^ T 9 * 

f mS necessar y for formin 9 the 6-membered nitrogen-containing aromatic hetero ring. 
[0092] Examples of the 6-membered nitrogen-containing aromatic hetero ring formed by Z B5 include pyridine pyra- 
zine^ pynmid.ne, pyridine, and triazine, preferably pyridine, pyrazine, pyrimidine, and pyridazine, more 
pyridine and pyrazine, and still more preferably pyridine. H>«i«rdi>iy 
IT nL ThS 6 ' membera d nitrc 9 e n-containing aromatic hetero ring formed by Z» may also form a condensed ring 
with other ring, or may have a substituent. As the substituent, any of the examples of the substituents of the group 
represented by Urn the general formula (I) can be applied, and a preferred embodiment thereof is a.so the same 



General formula {B-VI) 




[0095] L B in the general formula (B-VI) has the same meaning as that in the general formula (B-l), and a preferred 
embedment thereof is a.so the same. X* and „*> , n tne genera , formula (B . V|) r , s haye ^ game ^ 

f Z m V 9enera ' f0rmU ' a (B ''^ 8 Pr6ferred embodi ™ nt is also the same. Z B6 ,„ the gene ? al 

h« ( « I Same , mean ' n9 83 Z jn thS genera ' f0rmula (B " V >' and a P refe " ed embodiment thereof is also 

ILT t ^' n f 9e "f I 0 " 11 " 18 (B ' VI) h8S the Same meanin9 as RB2 in the 9 eneral for ™ ,a (B-ID. and a preferred 
embodiment thereof is also the same. 

[0096] Among the compound represented by the general formula (B-ll), the compound represented by the following 
general formula (V-VII) is still more preferable. '""uwing 
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General formula (B-VII) 



R' 



NyN" 
[B71 



« .f 1 , ' ' and R in the 9 eneralformula (B-VI) each have the same meaning as RB2 in the general formula 
(B-ll), and a preferred embodiment thereof is also the same. Z™, Z"», and Z B ?3 in the general formula (B-VII) each 
^yf ! h R 7 f mS m B 7 a , nin9 83 ZBS in gsneral formula P-V)- and a P referred embodiment thereof is also the same 
I*", LB72, and L b?3 ln the gen eral formula (B-VII) each represent a coupling group, and may be each any of the 
examples of Li in the general formula (I). U*1, L™, and L™ in the genera i formu | a (B . V ||) are each a coupling group 
comprised of, preferably single bond, bivalent aromatic hydrocarbon ring group, bivalent aromatic heterocyclic qrouo 
and a combination thereof, and more preferably single bond. L B71 , L"8, and \jm may eacn have a substituent As 
the substituent, any of substituents of the group represented by V in the general formula (I), and a preferred embod- 
iment thereof is also the same. 

[0098] Y. in the general formula (B-VII) represents a nitrogen atom, 1 ,3,5-benzenetriyl group, or 2 4 6-triazinetriyl 
group. 1 ,3,5-benzenetriyl group may have a substituent at the position of 2,4,6. As the substituent, for example an 
alkyl group, an aromatic hydrocarbon ring group, and a halogen atom can be applied. 

[0099] Among the compounds represented by the general formula (B-ll), the compound represented by the followinq 
general formula (B-VIII) is particularly preferable. 9 



General formula (B-VIII) 




[0100] RB81, RB82 and R B83 in the genera , formuia {B _ m) ^ ^ ^ ^ meanjng ^ RB2 ^ ^ ^ 

formula (B-ll), and a preferred embodiment thereof is also the same. Z">, Z«B2, an d ZB83 in the general formula (B-VIII) 
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™^ aV ! thS S T meani " 9 33 ZB5 the 9eneralformula (B-V), and a preferred embodimentthereof is also the same 
L fn Amo " g ^^° m P° unds presented by the general formula (B-ll), the compound represented by the following 
general formula (B-IX) is most preferable. a 



General formula {B-IX} 




[01 02] RB91 , RB92_ and RB93 in lhe gsnera | f om , u|a (B ., X) each ^ ^ same meanjng M RB2 jn the g| 

(B-ll) , and a preferred embodiment thereof is also the same. R"*", rb« and rbsks in the generai formu , a (B . |X) eacn 
represent a substituent. As the substituent, any of substituents of the group represented by U in the general formula 
(I) can be applied, and a preferred embodiment thereof is also the same. Further, if possible, the substituents may be 
coupled to form a ring. p1 , p2, and p3 in the general formula (B-IX) each represent an integer of 0 to 3, preferably 0 
to 2, more preferably 0 or 1 , and still more preferably 0. 

[0103] Next, the compound represented by the general formula (C-l) will be described. cf» represents an aromatic 
hydrocarbon nng or an aromatic hetero ring. Examples of the aromatic hydrocarbon ring represented by Qd are a 
benzene ring and a naphthalene ring. Examples of the aromatic hetero ring represented by Qd are a pyridine ring a 
pyrazine ring, a pyrimidine ring, a pyridazine ring, a triazine ring, an oxazole ring, a thiazole ring, an imidazole ring an 
oxadiazole nng, a thiadiazole ring, a triazole ring, a tetrazole ring, a furan ring, a thiophene ring, and pyrrole ring Q<=1 
is preferably a benzene ring, a pyridine, ring, a pyrazine ring, a triazine ring, a thiadiazole ring, and an oxadiazole ring 
more preferably a benzene ring, a pyridine ring, a triazine ring, and a thiadiazole ring, and still more preferably a 
benzene nng and a triazine ring. The aromatic hydrocarbon ring or aromatic hetero ring represented by QCi may be 
condensed with other ring, or may have a substituent. As the substituent, any of substituents of the group represented 
by U in the general formula (I) can be applied, and a preferred embodiment thereof is also the same. 
[0104] RC1 represents a hydrogen atom oran aliphatic hydrocarbon group. RC1 j s preferably an aliphatic hydrocarbon 
group, and more preferably an alkyl group and an alkenyl group. n» represents an integer of 2 to 4. preferably 3 or 4 
and more preferably 4. At this time, if n= is 2, QC1 of the same kind may be bonded to Si, or QC1 0 f different two kinds 
may be bonded to Si. 

[0105] Among the compounds represented by the general formula (C-l), the compound represented by the following 
general formula (C-ll) is more preferable. 
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General formula (C-Il) 



Q C21 
Q C2<U<L Q C22 
QC23 • 

formula (C-l), and a preferred embodiment thereof is also the same. QC21 , Q C22 qC 23 an j Q c 24 in Jz J" 1, f n " fj 
(C-ll) may be the same or may be different from one another "i the general formula 

HLr^ Xt ' ,he C ° mP0Und rep T ente<S by th8 9eneral f0rmula (D "'> wi " be described - Q D1 presents an aromatic 
P 9 ^ T 8 r ate h6ter ° ring - An SXample ° f thS aFOmatic hydrocarbon ring represented by Q m if a 

rino rm9 ' a n32i f 6 rtn9 ' 8n ° Xa20le rin9 ' a thia20le rin 9. an imidazole ring, an oxadiazole ring a tELTazole 

L P „ y « H 9 ' ^ ""^ 8 tnaZme rin9 ' 3 thiadiaZOle rin * and an ° xadiat0 ' e ri ng, ™™ Preferably a benzene 

SLrZS I 7' ^ m9 ' 3 thiadia2 °' 6 ring ' and Sti " more P referab| V a benzene ri "9 a triazineTg 
The aromat.c hydrocarbon ring or aromatic hetero ring represented by qw may be condensed win other ring or may 
have a substrtuem. As the substituent, any of substltuents of the group represented by U in the gSSZ 
can be applied, and a preferred embodiment thereof is also the same. W 
[0108] rdi represents a hydrogen atom or an aliphatic hydrocarbon group. ff» is preferably an aliphatic hydrocarbon 
group, and more preferably an alkyl group and an a.kenyl group. n<> represents an integer it^XSS^! 



General formula (D-II) 



f 



Q C24 -C— Q Ui 
Q D23 



i?T T 2 ' T' f 24 ' n thG 9eneral f0m,Ula (D - n) eaC " have tnesame meanin 9 as Q° 1 the general 
formula (D-l), and a preferred embodiment thereof is also the same. QD21, Qbaa Q D23 and Q D24 in the aenera , L_ ul _ 
(D-ll) may be the same or may be different from one another. <n tne general formula 

SIIh^I^ *T rf "J USSd in l , he PreSent inVenti ° n and ,he organic matBrial contained in * s ^ which is dis- 
P ° ah) nt I ' 9 "' emittmg ' ayer 6aCh may be 8 po,ymer < navin 9 a we '9ht average molecular weight of pref- 
erably 1 000 to 5000000, more preferably 2000to 2000000, and still more preferably 10000to 1000000) with asteton 

(having a weight average molecular weight of preferably 1 000 to 5000000, more preferably 2000 to 2000000 and stil 
more preferably 10000 to 1000000) having, as the main chain, a skeleton represented by the gS l 
the general formula (II). The polymer may be a homopolymer or a copolymer having other skeleton connected thereto 
theoS^ 

ow mT^iTr 1 L C ° !? * e ' ay f r WhiCh is disp0Sed 10 tne »9ht emitting layer are each preferably a 

oZlJ m IZl ° C °?r d ° r ?°' ymer Wtth the SkelBt ° n re P resented b V general formula (I) or°he general 
S 1 ' J.^ 6 " 19 con " ected 10 a . P 0| V mer mai " °hain, and more preferably a low molecular weight compound. The 
host material used in the present invention and the organic material contained in the layer which is disposed adjacent 
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£™Sm e i mWing 'T. may bS compounds in which the sk «teton represented by the general formula (I) orthe general 
formula (II) is connected to a metal to form a complex. "«h««mi«u 
[0112] Specific examples of the compound represented by the general formula (I) or the general formula (in are 
descnbed below, but the present invention is not limited to the same. Exemplified compounds S ^ t A-33 ar spedm 

D o D 7S« C °r P0U S ?" 1 ? ? " 72 ^ SPeC!fi ° eXamp ' eS ° f the Seneral f °™ la ( C -')' exe « compounds 
exlmpk " 75areSpeC ' flCeXamp les ofthe S eneralform "te(D-l),andexemplified compounds E-1toE-5areother specific 
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CH 3 

Weight average molecular weight: 21,000 
(converted into polystyrene) 



^ CH2 _ch4- 




Weight average molecular weight: 14,000 
(converted into polystyrene) 



_1175128A2J_> 



42 



Ef> 1 175 128 A2 




Mw: 84,000 Mw: 100,000 

(converted into polystyrene) (converted into polystyrene) 



B-5 9 B-6 0 




Mw: 71,000 Mw: 14,000 

(converted into polystyrene) (converted into polystyrene) 
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B - 6 1 B - 6 2 
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C-23 



20 




Weight average molecular weight: 3200 
(converted into polystyrene) 
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C-42 




OC 8 H 17 (i) M» * 7 600 



C-43 (converted into polystyrene) 




Mw - 13700 
(converted into polystyrene) 
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D-20 
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Mw - 12100 
(converted into polystyrene) 



EP1 175 128 A2 




-rene) 



Mw = 4200 
(converted into polystyrene) 
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CH 3 




D-49 
CH,-C 




D-51 



OCR 
OCH, 
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D-59 




Mw = 8800 
(converted into polystyrene) 
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[01 13] Next, synthesis examples of the exemplified compounds will be described. 
Synthesis Example 1 : synthesis of exemplified compound A-7 

[01 14] 3.1 7 g (8.0 mmol) of 1 ,3,5-tris(2-aminophenylamino)benzene was dissolved in 50 ml of dimethylacetoamide, 
and5 ml (36 mmol) of triethylamine was added thereto under an atmosphere of nitrogen. After coolingto the temperature 
of 0°C or lower, 2.0 ml (26.4 mmol) of acetylchloride was gently dropped Into the mixture so as to maintain the tem- 
perature of 0"C or lower. About one hour after the dropping was completed, the temperature was maintained at 0°C 
or lower, and the temperature was gradually raised and the resulting product was stirred for 5 hours. A reaction solution 
was poured into 300 ml of water and a solid matter thus deposited was filtered out and washed with water. The obtained 
solid matter, 1 g of p-toluene sulfonic acid monohydrate, and 100 ml of xylene were heat-refluxed for about 1 0 hours. 
The solvent was removed under a reduced pressure, and thereafter, a condensate thus obtained was purified with 
silica gel column chromatography (eluent: chloroform/methanol = 100/1 (vol/vol)), and then recrystallized with ethyla- 
cetate, thereby obtaining 0.24 g of the exemplified compound A-7 (0.51 mmol) (yield: 6.4%). 

Synthesis Example 2: synthesis of exemplified compound A-19 

[0115] 3.69 g (20 mmol) of cyanuric chloride, 8.72 g (66 mmol) of 2-methylbenzimidazole, 41.6 g (180 mmol) of 
rubidium carbonate, 0.135 g (0.6 mmol) of palladium acetate, 0.44 ml (1 .8 mmol) of tri-tert-butylphosphine, and 70 ml 
of o-xylene were mixed and heated under an atmosphere of nitrogen at 120"C for 6 hours. After cooling to room 
temperature, a solid matter was filtered out, and washed with chloroform. An organic layer thus formed was washed 
with water, and thereafter, dried with magnesium sulfuric anhydride, and the solvent was removed under a reduced 
pressure. The condensate was purified with silica gel column chromatography (eluent: chloroform/methanol = 100/1 
(vol/vol)), and thereafter, recrystallized with ethyl acetate to obtain 2.5 g (5.32 mmol) of the exemplified compound A- 
19 (yield: 27%). 

[01 1 6] The aforementioned light emitting material contains at least one compound having a light emission maximum 
wavelength from an exciton in the blue region. The light emission in the blue region is derived from a transition from 
the minimum exciton triplet energy (T,) to the ground state. 

[01 17] In the light emitting element, a material having a high phosphorescence quantum yield is preferably used as 
the light emitting material. Specifically, a light emitting material having a phosphorescence quantum yield of 70% or 
more at 20°C and a phosphorescence emission maximum wavelength Xrnax of 500 nm or less is preferable. A light 
emitting material having a phosphorescence quantum yield of 80% or more at 20 0 C and a phosphorescence emission 
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maximum wavelength Xmax of 490 nm or less is more preferable. A light emitting material having a phosphorescence 
quantum yield of 85% or more at 20«C and a phosphorescence emission maximum wavelength Xmax of 480 nm or 
less is still further preferable, 

[0118] The above-described light emitting material is a compound contained in a light emitting layer of the liaht 
emitting element, or in organic compound layers including the light emitting layer, which compound rtseK emits light 
A transition metal complex is preferable as the light emiiting material, and an orthometalated complex is more prefer- 
able. Among these complexes, iridium complexes, osmium complexes and platinum complexes are preferable in the 
point that these complexes have a high phosphorescence quantum yield and further improve the external quantum 
effic.ency of the light emitting element. Iridium complexes and platinum complexes are more preferable, orthometalated 
indium complexes are still more preferable, and a compound having a partial structure represented by general formula 
K-0 (described later) is particularly preferable. Examples of preferred transition metal complexes include compounds 
described in Japanese Patent Application Nos. 11-370353, 2000-287177,2000-28178, 2000-299495 2000-398907 
2001 -33684, and 2001 -45476. ' . 

[01 1 9 ] The orthometalated complex referred to herein is a generic designation of the group of compounds described 
in Akio Yamamoto, Yuki Kinzoku Kagaku, Kiso to dyo ("Organic Metal Chemistry, Fundamentals and Applications" 
Shokabo 1 982 , pp. 150 and 232, and in H. Yersin, Photochemistry and Photophysics of Coordination Compounds 
(New York: Springer-Veriag, 1 9B7), pp. 71 -77 and pp. 135-1 46. 

[0120] The light emitting element preferably contains, as the light emitting material, the compound having the partial 
structure represented by the following general formula K-0 (hereinafter, sometimes referred to as "iridium compound") 
Among indium compounds, a compound having a phosphorescence quantum yield and a phosphorescence emission 
maximum wavelength Junax that are within the ranges described above is preferred. The general formula K-0 will be 
described in detail below. 

[0121 ] The light emitting material in the present invention functions in the state of being contained in the light emittinq 
layer of the light emitting element or in a plurality of organic compound layers Including the light emitting layer. 

General formula K-0 




[01 22] In the general formula K-0, R1 to R? each independently represents a hydrogen atom or a substituent, provided 
that, if R2 is a fluorine atom, R3 shall not be a hydrogen atom. Examples of the substituent include groups which will 
be described later for R« in the general formula K-0. FP in the general formula K-0 is preferably a hydrogen atom an 
alkyl group, an aryl group or a heteroaryl group, and more preferably a hydrogen atom. R* in the general formula K-0 
is preferably a hydrogen atom, an alkyl group, an aryl group, a heteroaryl group or a fluorine atom, and more preferably 
a hydrogen atom, fluorine atom, or alkyl group. R3 in the general formula K-D is preferably a hydrogen atom an alkyl 
group, an aryl group, a heteroaryl group or a fluorine atom, more preferably a hydrogen atom or a fluorine atom and 
further preferably a fluorine atom. 

[0123] R5 in the general formula K-0 is preferably a hydrogen atom, an alkyl group, a substituted or unsubstituted 
amino group or an alkoxy group, more preferably a hydrogen atom, alkyl group, or an alkoxy group, and further pref- 
erably a hydrogen atom. R* R 6 , and R? are each preferably a hydrogen atom or an alkyl group, and more preferably 
a hydrogen atom. ' 
[0124] In the general formula K-0, the valence of the iridium atom in the iridium compound is not particularly limited 
and is preferably trivalent. The iridium compound may be a so-called single nucleus complex containing one iridium 
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atom and may also be a so-called multinuclei complex containing two or more iridium atoms. Among these a sinqle 
nucleus complex containing one iridium atom is preferred. The iridium compound may contain a metallic atom other 
than indium, and a compound containing a central metal being only an iridium atom is preferred. 
[0125] The iridium compound may have various kinds of ligands in the structure thereof. Examples of the ligand 
include ligands disclosed in H. Yersin, Photochemistry and Photophysics of Coordination Compounds (New York- 
Spnnger-Verlag, 1 987) and in Akio Yamamoto, YQki Kinzoku Kagaku, Kiso to 6y6 ("Organic Metal Chemistry Funda- 
mentals and Applications", Sh6kab6, 1 982). The ligand may be either a unidentate ligand or a bidentate ligand As the 
ligand, a halogen ligand (preferably a chlorine ligand), a nitrogen-containing heterocyclic ligand (such as phenylpyri- 
dine, benzoquinoline, quinolinole, bipyridyl and phenanthroline), a diketone ligand and a carboxylic acid ligand are 
preferred, and a diketone ligand (such as acetylacetone) is more preferred. The ligand contained in the iridium com- 
pound may be of one kind or two or more kinds. The ligand contained in the iridium compound is preferably of one or 
two kinds, and particularly of one kind. The iridium compound may be either a neutral complex having no electric charge 
or an an.on.c complex having a counter salt (such as a chloride ion, a PF 6 ion and a CI0 4 ion). Among these, a neutral 
complex is preferred. 

[01 26] The number of carbon atoms contained in the iridium compound is preferably from 1 5 to 1 00, more preferably 
from 20 to 70, and further preferably from 30 to 60. 

[01 27] The compound having the partial structure represented by the general formula K-0 is preferably a compound 
having a partial structure represented by the general formula K-l, oracompound having a partial structure represented 
by the general formula K-l 1 1, and more preferably a compound having a partial structure represented by the general 
formula K-lll. The compound having the partial structure represented by the general formula K-l is preferably an iridium 
complex represented by the general formula K-l I, and more preferably an iridium complex represented by the general 
formula K-V. The compound having the partial structure represented by the general formula K-lll is preferably an iridium 
complex represented by the general formula K-IV, and more preferably an iridium complex represented by the general 
formula K-VI. 



General Formula K-I: 
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General Formula K-II: 
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General Formula K-IV: 




General Formula K-VI : 
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[0128] Next, the general formula K-l will be described. 

[0129] In the general formula K-l, R 11 and R« each independently represents a hydrogen atom or a substituent 
Examples of the substituent include an alkyl group (preferably having from 1 to 30 carbon atoms, more preferably 
having from 1 to 20 carbon atoms, and particularly preferably having from 1 to 1 0 carbon atoms, such as methyl ethyl 
iso-propyl, tert-butyl, n-octyl, n-decyl, n-hexadecyl, cyclopropyi, cyclopentyl and cyclohexyl), an alkenyl group (prefer- 
ably having from 2 to 30 carbon atoms, more preferably having from 2 to 20 carbon atoms, and particularly preferably 
having from 2 to 10 carbon atoms, such as vinyl, allyl, 2-butenyl and 3-pentenyl), an alkynyl group (preferably having 
from 2 to 30 carbon atoms, more preferably having from 2 to 20 carbon atoms, and particularly preferably having from 
2 to 1 0 carbon atoms, such as propargyl and 3-pentynyl) , an aryl group (preferably having from 6 to 30 carbon atoms 
more preferably having from 6 to 20 carbon atoms, and particularly preferably having from 6 to 1 2 carbon atoms such 
as phenyl, p-methylphenyl, naphthyl and anthranyl), an amino group (preferably having from 0 to 30 carbon atoms 
more preferably having from 0 to 20 carbon atoms, and particularly preferably having from 0 to 10 carbon atoms such 
as amino, methylamino, dimethylamino, diethylamino, dibenzyiamino, diphenylamino and ditolylamino) an alkoxy 
group (preferably having from 1 to 30 carbon atoms, more preferably having from 1 to 20 carbon atoms, and'particularly 
preferably having from 1 to 1 0 carbon atoms, such as methoxy, ethoxy, butoxy and 2-ethylhexyloxy), an aryloxy group 
(preferably having from 6 to 30 carbon atoms, more preferably having from 6 to 20 carbon atoms, and particularly 
preferably having from 6 to 12 carbon atoms, such as phenyioxy, 1-naphtyloxy and 2-naphthyloxy), a heteroaryloxy 
group (preferably having from 1 to 30 carbon atoms, more preferably having from 1 to 20 carbon atoms, and particularly 
preferably having from 1 to 12 carbon atoms, such as pyridyloxy, pyradyloxy, pyrimidyloxy and quinolyloxy) an acyl 
group (preferably having from 1 to 30 carbon atoms, more preferably having from 1 to 20 carbon atoms and particularly 
preferably having from 1 to 12 carbon atoms, such as acetyl, benzoyl, formyl and pivaloyl), an alkoxycarbonyl group 
(preferably having from 2 to 30 carbon atoms, more preferably having from 2 to 20 carbon atoms, and particularly 
preferably having from 2 to 1 2 carbon atoms, such as methoxycarbonyl and ethoxycarbonyl), an aryloxycarbonyl group 
(preferably having from 7 to 30 carbon atoms, more preferably having from 7 to 20 carbon atoms, and particularly 
preferably having from 7 to 12 carbon atoms, such as phenyloxycarbonyl), an acyloxy group (preferably having from 
2 to 30 carbon atoms, more preferably from 2 to 20 carbon atoms, and particularly preferably having from 2 to 10 
carbon atoms, such as acetoxy and benzoyloxy), an acylamino group (preferably having from 2 to 30 carbon atoms 
more preferably having from 2 to 20 carbon atoms, and particularly preferably having from 2 to 1 0 carbon atoms such 
as acetylammo and benzoylamino), an alkoxycarbonylamino group (preferably having from 2 to 30 carbon atoms 'more 
preferably having from 2 to 20 carbon atoms, and particularly preferably having from 2 to 12 carbon atoms, such as 
methoxycarbonylamino), an aryloxycarbonylamino group (preferably having from 7to 30 carbon atoms, more preferably 
having from 7 to 20 carbon atoms, and particularly preferably having from 7 to 12 carbon atoms, such as phenyloxy- 
carbonylamino), a sulfonylamino group (preferably having from 1 to 30 carbon atoms, more preferably having from 1 
to 20 carbon atoms, and particularly preferably having from 1 to 12 carbon atoms, such as methanesulfonylamino and 
benzenesulfonylamino), a sulfamoyl group (preferably having from 0 to 30 carbon atoms, more preferably having from 
0 to20 carbon atoms, and particularly preferably havingfrom Oto 12 carbon atoms, such as sulfamoyl, methylsulfamoyl 
dimethylsulfamoyl and phenylsulfamoyl), a carbamoyl group (preferably having from 1 to 30 carbon atoms more pref- 
erably having from 1 to 20 carbon atoms, and particularly preferably having from 1 to 12 carbon atoms, such as car- 
bamoyl, methylcarbamoyl, diethylcarbamoyl and phenylcarbamoyl), an alkylthio group (preferably having from 1 to 30 
carbon atoms, more preferably having from 1 to 20 carbon atoms, and particularly preferably having from 1 to 12 carbon 
atoms, such as methylthio and ethylthio), an arylthio group (preferably having from 6 to 30 carbon atoms, more pref- 
erably having from 6 to 20 carbon atoms, and particularly preferably having from 6 to 12 carbon atoms such as phe- 
nylthio), a heteroarylthio group (preferably having from 1 to 30 carbon atoms, more preferably having from 1 to 20 
carbon atoms, and particularly preferably having from 1 to 12 carbon atoms, such as pyridylthio, 2-benzimidazolylthio 
2-benzoxazolylthio and 2-benzthiazolylthio), a sulfonyl group (preferably having from 1 to 30 carbon atoms, more pref- 
erably having from 1 to 20 carbon atoms, and particularly preferably having from 1 to 12 carbon atoms such as mesyl 
and tosyl) , a sulf inyl group (preferably having from 1 to 30 carbon atoms, more preferably having from 1 to 20 carbon 
atoms, and particularly preferably having from 1 to 12 carbon atoms, such as methanesulfinyl and benzenesulfinyl) 
an ureido group (preferably having from 1 to 30 carbon atoms, more preferably having from 1 to 20 carbon atoms and 
particularly preferably having from 1 to 1 2 carbon atoms, such as ureido, methylureido and phenylureido) a phosp'hoa- 
mide group (preferably from 1 to 30 carbon atoms, more preferably from 1 to 20 carbon atoms, particularly preferably 
from 1 to 12 carbon atoms, such as diethylphosphoamide and phenylphosphoamide), a hydroxyl group a mercapto 
group, a halogen atom (such as a fluorine atom, a chlorine atom, a bromine atom and an iodine atom) a cyano group 
a sulfo group, a carboxyl group, a nitro group, a hydroxamic acid group, a sulfino group, a hydrazino group an imino 
group, a heterocyclic group (such as an aliphatic heterocyclic group and a heteroaryl group, preferably having from 1 
to 30 carbon atoms, and more preferably having from 1 to 12 carbon atoms, examples of the hetero atom including a 
nitrogen atom, an oxygen atom and a sulfur atom, and examples of the heterocyclic group including imidazolyl pyridyl 
quinolyl, furyl, thienyl, piperidyl, morphorino, benzoxazolyl, benzimidazolyl, benzthiazolyl and carbazolyl) and a silyi 
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group (preferably having from 3 to 40 carbon atoms, more preferably from 3 to 30 carbon atoms, and particularly 
preferably having from 3 to 24 carbon atoms, such as trimethylsilyl and triphenylsilyl). These substituents may further 
be substituted. 

[0130] R" in the general formula K-l is preferably a hydrogen atom, an alkyl group, an aryl group or a heteroaryl 
s group, and more preferably a hydrogen atom. 

[0131 J R12 in the general formula K-l is preferably a hydrogen atom, an alkyl group, an aryl group, a heteroaryl group 

or a fluorine atom, more preferably a hydrogen atom or a fluorine atom, and further preferably a fluorine atom. 

[0132] R 13 , R 14 , R 1S , and R 16 in the general formula K-l each independently represents a hydrogen or a substituent. 

Two or more of substituents may be combined with each other to form a cyclic structure. The substituent may be any 
10 group of R 11 . R 14 in the general formula K-l is preferably a hydrogen atom, an alkyl group, a substituted or unsubstituted 

amino group or an alkoxy group, more preferably a hydrogen atom, an alkyl group, or an alkoxy group, and particularly 

preferably a hydrogen atom. 

[0133] R 13 , R1S and R 16 in the general formula K-l are each preferably a hydrogen atom or an alkyl group, and more 
preferably a hydrogen atom. 

15 [0134] Next, the general formula K-ll will be described. In the general formula K-ll, R21, R22, R23, r24 R25 i and R 26 
each has the same meaning as R 11 , R12, R 13 , R™, R« and R« in the general formula K-l, and a preferred embodiment 
thereof is also the same. 

[0135] L 21 in the general formula K-ll represents a ligand. Examples of the ligand. include ligands disclosed in H. 
Yersin, Photochemistry and Photophysics of Coordination Compounds (Springer-Verlag, 1 987) and in Akio Yamamoto, 

so YQki Kinzoku Kagaku, Kiso to 6yd ("Organic Metal Chemistry, Fundamentals and Applications", Shokabo, 1 982). As 
the ligand, a halogen ligand (preferably a chlorine ligand), a nitrogen-containing heterocyclic ligand (such as phenylpy- 
ridine, benzoquinoline, quinolinole, bipyridyl and phenanthroline), a diketone ligand, and a carboxylic acid ligand are 
preferred. A nitrogen-containing heterocyclic ligand and a diketone ligand are more preferred. 
[0136] n 2 i In the general formula K-ll represents an integer of 1 to 3, and more preferably 2 or 3. n 22 in the general 

25 formula K-ll represents an integer of 0 to 4, and more preferably 0 or 1 . 

[0137] Next, the general formula K-lll will be described. R 31 and R 32 in the general formula K-ll I each independently 
represents a hydrogen atom or a substituent. The substituent may be any group of R 11 in the general formula K-l. R 3 1 
in the general formula K-lll is preferably a hydrogen atom, an alkyl group, an aryl group, or a heteroaryl group, and 
more preferably a hydrogen atom. R 32 in the general formula K-lll is preferably a hydrogen atom, an alkyl group, an 

30 aryl group, a heteroaryl group, or a fluorine atom, more preferably a hydrogen atom or a fluorine atom, and further 
preferably a hydrogen atom. 

[0138] R 33 to R 36 in the general formula K-III.each independently represents a hydrogen atom or a substituent. Two 
or more of substituents may be combined with each other to form a cyclic structure. The substituent may be any group 
of R 11 in the general formula K-l. R 34 in the general formula K-lll is preferably a hydrogen atom, an alkyl group, a 
35 substituted or unsubstituted amino group or an alkoxy group, more preferably a hydrogen atom, an alkyl group, or an 
alkoxy group, and further preferably a hydrogen atom. R 33 , R 35 , and R 36 in the general formula K-lll are each preferably 
a hydrogen atom or an alkyl group, and more preferably a hydrogen atom. 
[0139] Next, the general formula K-IV will be described. 

[0140] In the general formula K-IV, R 41 , R 42 , R 43 , R 44 , R 45 , and R 46 each has the same meaning as R 3 1 , R 3 *, R 33 , 
io R34 R 35_ anc j R 36 in the general formula K-lll, and a preferred embodiment thereof is also the same. L 41 in the general 
formula K-IV has the same meaning as L.21 in the general formula K-ll, and a preferred embodiment thereof is also the 
same, n 41 in the general formula K-IV represents an integer of 1 to 3, and preferably 1 or 2. n« in the general formula 
K-IV represents an integer of 0 to 4, and preferably 0 or 1 . 

[0141] Next, the general formula K-V will be described. In the general formula K-V, R 53 , H 5 \ R55 i r56 i L 51_ n s\ t and 
45 n 52 each has the same meaning as R 23 , R 24 , R25 R26 i_21, and n 22 in the general formula K-ll, and a preferred 
embodiment thereof is also the same. 

[0142] Next, the general formula K-VI will be described. In the general formula K-VI, R 63 , R6 4 , R65, rbs, ijsi, n Bi, 
and n6 2 each has the same meaning as R 43 , R 44 , R« R 46 , L 41 , tt*\ and n 42 in the general formula K-IV, and a preferred 
embodiment thereof is also the same. 

so [0143] The iridium compound may be either a so-called low molecular weight compound or a so-called oligomer 
compound and a so-called polymer compound containing repeating units having the partial structure represented by 
the general formula K-0 (which preferably contain a weight average molecular weight (polystyrene standard) of from 
1 ,000 to 5,000,000, more preferably from 2,000 to 1 ,000,000, and further preferably from 3,000 to 1 00,000). Among 
these, It is preferable that the iridium compound is a low molecular weight compound. 

55 [0144] Example compounds (K-1) to (K-25) of the iridium compound having the partial structure represented by the 
general formula K-0 will be described below, but the invention is not limited to the same. 
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(K-4) (K-8) 
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(K-12) 0M7) 
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(K-2JJ 





(K-23) 



30 




40 [0145] The compound having the partial structure represented by the general formula K-0 can be synthesized by 
various methods. For example, the various ligands or a dissociated product thereof and the iridium compound are 
reacted in the presence of a solvent (such as a halogen-substituted hydrocarbon, an alcohol, an ether and water) or 
the absence of a solvent, and in the presence of a base (such as various kinds of inorganic and organic bases, e.g., 
sodium methoxide, t-butoxy potassium, triethylamine and potassium carbonate) or the absence of a base, at room 

« temperature or under heating (in which a method of heating by microwave is also effective as well as ordinary heating). 
Examples of the starting material include iridium (III) chloride, trisacetylacetonato iridium (III), potassium hexachioroir- 
idate (III), potassium hexachloroiridate (IV) and an analogue thereof. 

[0146] The iridium complex represented by the general formula K-ll and the iridium complex represented by the 
general formula K-IV can be utilized as a material for a light-emitting element and can also be used for medical uses, 
so fluorescent whitening agents, photographic materials, UV absorbing materials, laser dyes, dyes for color filters and 
color conversion filters. 

Synthesis Example 1 

& Synthesis of Example Compound K-1 

[0147] 1 .77 g of 2- (4-fluorophenyl)pyridine, 0.5 g of trisacetylacetonato iridium (IN) and 30 ml of glycerol were mixed 
and then stirred under a nitrogen stream at 200°C for 4 hours. After cooling to room temperature, 200 ml of methanol 
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was added thereto, and a solid matter thus deposited was filtered out. The solid matter was purified with silica gel 
column chromatography (eluent: chloroform) to obtain 0.5 g of a pale yellow solid matter. The NMR measurement 
thereof revealed that the resulting compound was the example compound K-1 . 

[0148] The phosphorescence quantum yield of the resulting example compound K-1 was measured after degassing 
oxygen (solvent: toluene, concentration: 5.0 x 1 o* mol/L), and it was 90%. The phosphorescence emission maximum 
wavelength Xmax was 477 nm. 



15 




(K-1 ) 



Synthesis Example 2 

25 Synthesis of Example Compound K-3 

[0149] 3.0 g of 2- (2,4-difluorophenyl)pyridine, 1 .3 g of trisacetylacetonato iridium (III) and 50 mi of glycerol were 
mixed and then stirred under a nitrogen stream at 200'C for 4 hours. After cooling to room temperature, 200 ml of 
methanol was added thereto, and a solid matter thus deposited was filtered out. The solid matter was purified with 
30 silica gel column chromatography (eluent: chloroform) to obtain 0.8 g of a pale yellow solid matter. The NMR meas- 
urement thereof revealed that the resulting compound was the example compound K-3. 

[0150] The phosphorescence quantum yield of the resulting example compound K-3 was measured after degassing 
oxygen (solvent: toluene, concentration: 5.0 x 1 0" 8 mol/L), and it was 70%. The phosphorescence emission maximum 
wavelength tonax was 470 nm. 

35 




(K-3) 



Synthesis Example 3 

Synthesis of Example Compound K-9 

[01 51 ] 1 0 ml of chloroform was added to 0.2 g of compound (a) and 0.07 ml of acetylacetone, and 0.1 3 ml of methanol 
solution of sodium methoxide (28 % by weight) was further added thereto and then stirred under a reflux for 6 hours. 
After cooling to room temperature, 50 ml of chloroform and 50 ml of water were added thereto, and an organic layer 
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was separated. The organic layer was purified with silica gel column chromatography (eluent: chloroform) to obtain 
0.1 g of a pale yellow solid matter. The NMR measurement thereof revealed that the resulting compound was the 
example compound K-9. 




Compound (a) 



Synthesis Example 4 

Synthesis of Example Compound K-11 

[0152] 1 .0 g of 2- (2,4-difluorophenyl)-4-methylpyridine, 1 .0 g of trisacetylacetonato iridium (III) and 30 ml of glycerol 
were mixed and then stirred under a nitrogen stream at 200°C for 4 hours. After cooling to room temperature, 200 ml 
of water was added thereto, and a solid matter thus deposited was filtered out. The solid matter was purified with silica 
gel column chromatography (eluent: chloroform) to obtain 0.2 g of a pale yellow solid matter. The NMR measurement 
thereof revealed that the resulting compound was the example compound K-11 . 




(K-11) 



[01 53] The aforementioned host material provides a field for the recombination of injected holes and electrons and 
also has the ability to transferee energy of an exciton generated by the recombination to the guest. Given as examples 
of the host material are materials having a carbazole skeleton, materials having a diarylamine skeleton, materials 
having a pyridine skeleton, materials having a pyrazine skeleton, materials having a triazine skeleton and materials 
having an aryisilane skeleton. 

[0154] In the light emitting element of the present Invention, the light emitting layer may be formed by doping the 
host material with the light emitting material. For example, the light emitting layer may be formed by co-depositing the 
light emitting material and the host material. The light emitting layer can be formed by utilizing a vacuum deposition 
method, LB method, Inkjet method, printing method, transfer method or coating method (e.g., aspin coating method, 
casting method, dip coating method, or the like). The use of the aforementioned coating method is advantageous in 
reducing production costs. However, the coating method conventionally poses the problem that a light emitting element 
utilizing the above coating method is inferior in emission Illuminance and luminance efficiency to those produced by a 
deposition method or the like. In the light emitting element of the present invention, when the layer disposed adjacent 
to the light emitting layer is formed of an organic material satisfying the above requirements, the luminance efficiency 
is improved. Therefore, a light emitting element having good luminance efficiency can be provided at low cost by 
producing this light emitting element utilizing the coating method. 

[0155] In the coating method, a coating solution, in which the light emitting material is dissolved in a solvent, is 
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prepared andthe coating solution is applied to a desired position to form the light emitting layer. A resin may be dissolved 
or dispersed in the solvent together with the light emitting material to prepare the coating solution. Given as examples 
of the resin are polyvinyl chloride, polycarbonate, polystyrene, polymethyl methacrylate ; polybutyl methacrylate pol- 
yester, polysulfone, polyphenylene oxide, polybutadiene, poly(N-vinylcarbazole), hydrocarbon resins, ketone resins 
phenoxy resins, polyamide, ethyl cellulose, polyvinyl acetate, ABS resins, polyurethane, melamine resins, unsaturated 
polyester resins, alkyd resins, epoxy resins, silicone resins, and the like. 

[0156] A film thickness of the light emitting layer Is generally preferably 1 nm to 5um, more preferably 5 nm to 1um 
and still more preferably 1 0 nm to 500 nm, though no particular limitation is imposed on the thickness. 
[01 57] In the light emitting layer, the weight ratio of the light emitting material to the host material is generally from 
0.1 by weight to 20 % by weight, preferably from 0.5 % by weight to 15 % by weight, and more preferably from 1 0 % 
by weight to 1 0 % by weight. 

[01 58] Materials used for the hole injecting layer and hole transporting layer have the ability to inject holes from an 
anode and to transport holes, respectively. These materials preferably have the ability to block electrons injected from 
a cathode in addition to the above abilities. 

[01 59] Specific examples of the hole transporting material and hole injecting material include carbazole derivatives 
imidazolederivatives.triazolederivatives.oxazolederivatives.oxadiazolederivatives.polyarylalkanederivatives pyra- 
zoline derivatives, pyrazolone derivatives, phenylenediamine derivatives, aryiamine derivatives, amino substituted cal- 
con derivatives, styrylanthracene derivatives, fluorenone derivatives, hydrazone derivatives, stilbene derivatives sila- 
zane derivatives, aromatic tertiary amine compounds, stytylamine derivatives, aromatic dimethylidyne derivatives por- 
phyrin derivatives, poiysilane derivatives, poly(N-vinylcarbazole) derivatives, aniline type copolymers, thiophene oli- 
gomers, electroconductive polymers and oligomers such as polythiophene, organic silane derivatives and organic 
phosphine derivatives. 

[01 60] The hole injecting layer and hole transporting layer may have either a monolayer structure comprising one or 
two types selected from the above materials or a multilayer structure comprising plural layers having the same com- 
positions or different compositions. 

[0161] In acase where the hole transporting layer orthe hole injecting layer is disposed adjacent to the light emitting 
layer, the T, level of the hole transporting material or hole Injecting material is preferably higher than the T, level of 
the light emitting material. The T, level of the hole transporting material or hole injecting material is preferably more 
than 1 .05 times and more preferably more than 1 . 1 times the T, level of the light emitting material. The T, level of the 
hole transporting material or hole injecting material is preferably from 68 kcal/mol (284.9 kJ/mol) to 90 kcal/mol (377 1 
kJ/mol), more preferably from 69 kcal/mol (289.1 kJ/mol) to 85 kcal/mol (356.2 kJ/mol) and still more preferably from 
70 kcal/mol (293.3 kJ/mol) to 80 kcal/mol (335.2 kJ/mol). 

[0162] In a case where the hole transporting layer orthe hole injecting layer is disposed adjacent to the light emitting 
layer and has a multilayer structure, the T, level of each of all hole transporting materials and hole injecting materials 
contained In the multilayer is preferably higher than the T, level of the light emitting, material. 
[0163] Examples of a method of forming the hole injecting layer and the hole transporting layer include a vacuum 
deposition method, LB method, Inkjet method, printing method, coating method (e.g., a spin coating method, casting 
method, dip coating method and the like), and transfer method similarly to the method of forming the light emitting 
layer. When a coating solution to be used for the coating method is prepared, a resin may be used. Examples of the 
resin include the same resins that are exemplified as being usable for the preparation of the coating solution used in 
the formation of the light emitting layer. 

[01 64] A film thickness of each of the hole injecting layer and the hole transporting layer is preferably 1 nm to 5 urn, 
more preferably 5 nm to 1 (im and still more preferably 1 0 nm to 500 nm in general, though there is no particular limitation 
to the thickness. 

[0165] Materials used for the electron injecting layer and the electron transporting layer have the ability to inject 
electrons from a cathode and to transport electrons, respectively. These materials preferably have the ability to block 
holes injected from an anode in addition to the above abilities. 

[01 66] Specific examples of the electron injecting material and electron transporting material include various metal 
complexes represented by metal complexes of imidazole derivatives, triazole derivatives, triazine derivatives oxazole 
derivatives, oxadiazole derivatives, fluorenone derivatives, anthraquinodimethane derivatives, enthrone derivatives 
diphenylquinone derivatives, thiopyranedioxide derivatives, carbodlimide derivatives, fluorenylidenemethane deriva- 
tives, distyrylpyrazine derivatives, cyclic tetracarboxylic acid of aromatic compound such as.perylene and naphthalene 
phthalocyanine derivatives or8-quinolinol derivatives and by metal complexes containing metal phthalocyanine, ben- 
zoxazole or benzothiazole as a ligand and organosilane derivatives. The electron injecting layer and electron trans- 
porting layer may have either a monolayer structure comprising one or two types selected from the above materials 
or a multilayer structure comprising plural layers having the same compositions or different compositions. 
[01 67] In a case where the electron transporting layer or the electron injecting layer is disposed adjacent to the light 
emitting layer, the T, level of the electron transporting material or electron injecting material is preferably higher than 
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the T, level of the light emitting material. The T, level of the electron transporting material or electron injecting material 
is preferably more than 1 .05 times and more preferably more than 1 .1 times the T, level of the light emitting material 
The X, level of the electron transporting material or electron Injecting material is preferably from 68 kcal/mol (2B4 9 
kJ/mol) to 90 kcal/mol (377.1 kJ/mol), more preferably from 69 kcal/mol (289.1 kJ/mol) to 85 kcal/mol (356 2 kJ/mol) 
and still more preferably from 70 kcal/mol (293.3 kJ/mol) to 80 kcal/mol (335.2 kJ/mol). 

[01 68] In a case where the electron transporting layer or the electron injecting layer is disposed adjacent to the light 
emitting layer and has a multilayer structure, the T, level of each of all electron transporting materials and electron 
injecting matenals contained in the multilayer is preferably higher than the T, level of the light emitting material 
£0169] Examples of a method of forming the electron injecting layer and the electron transporting layer include a 
vacuum deposition method, LB method, Inkjet method, printing method, coating method (e.g., a spin coating method 
oastmg method, dip coating method and the like), and transfer method similarly to the method of forming the light 
emitting layer. When a coating solution to be used for the coating method is prepared, a resin may be used Examples 
of the resin include the same resins that are exemplified as being usable for the preparation of the coating solution 
used in the formation of the light emitting layer. 

[0170] A film thickness of each of the electron injecting layer and the electron transporting layer is preferably 1 nm 
to 5u.m, more preferably 5 nm to 1 urn and still more preferably 1 0 nm to 500 nm in general, though there is no particular 
limitation to the thickness. 

[0171] Materials for the protective layer may be those having the ability to prevent the intrusion of a material, such 
as water and oxygen promoting elemental deterioration, into the element. Specific examples of such a material include 
metals such as In, Sn, Pb, Au, Cu, Ag, Al, Ti and Ni, metal oxides such as MgO, SiO, SI0 2 , Al a 0 3 , GeO NIO CaO 
BaO, Fe 2 0 3 , Y 2 0 3 and Ti0 2 , nitrides such as SiN x and SIN x O y , metal fluorides such as MgF 2 , LiF, AIF 3 ' andCaF,' 
polyethylene, polypropylene, polymethyl methacrylate, polyimide, polyurea, polytetrafluoroethylene, polychlorotrifluor- 
oethylene, polydichlorodifiuoroethylene, copolymers of chlorotrifluoroethylene and dichlorodifluoroethylene, copoly- 
mers obtained by copolymerizing tetrafluoroethylene and a monomer mixture containing at least one com'onomer, 
fluorine-containing copolymers having a cyclic structure on a copolymer principal chain, water-absorbable materials' 
having an absorption coefficient of 1% or more and moisture proof materials having an absorption coefficient of 0.1% 
or less. 

[01 72] No particular limitation is imposed on a method of forming the protective layer. As the method, for example, 
a vacuum deposition method, sputtering method, reactive sputtering method, MBE (molecular beam epitaxy) method! 
cluster ion beam method, ion plating method, plasma polymerization method (high frequency excitation ion plating 
method), plasma CVD method, laser CVD method, thermal CVD method, gas source CVD method, coating method 
ink jet method, printing method, and transfer method may be applied. 

[01 73] Materials constituting the anode serves to supply holes to the hole injecting layer, hole transporting layer and 
light emitting layer. As the material, a metal, alloy, metal oxide, electroconductive compound or a mixture of these 
materials may be used. Preferable materials are those having a working function of 4 eV or more. Specific examples 
of these materials include conductive metal oxides such as tin oxide, zinc oxide, Indium oxide, indium tin oxide (ITO), 
metals such as gold, silver, chromium and nickel, mixtures or laminates of these metals and conductive metal oxides! 
inorganic conductive materials such as copper iodide and copper sulfide, organic conductive materials such as poly- 
aniline, polythiophene and polypyrrole and laminates of these materials and ITO. Among these materials, conductive 
metal oxides are preferable and ITO is particularly preferable In view of productivity, high conductivity and transparency. 
[0174] Although a film thickness of the anode may be selected optionally according to the type of material, it is in a 
range preferably from 1 0 nm to 5um, more preferably from 50 nm to 1 urn and still more preferably from 1 00 nm to 500 
nm in general. 

[01 75] As the anode, an electrode obtained by forming a layer on soda lime glass, non-alkali glass and a transparent 
resin substrate is usually used. When glass is used as the substrate, non-alkali glass is preferably used as the glass 
materialto decrease the elution of ions from the glass. Also, whensoda lime glass is used, glass which is coated with 
silica as a barrier is preferably used. Although no particular limitation is imposed on the thickness of the substrate as 
far as it is enough to maintain the mechanical strength, a substrate having a thickness of generally 0.2 mm or more 
and preferably 0.7 mm or more is used when glass is used. For the formation Df the anode, various methods are used 
according to the type of material. In a case of, for example, ITO, a film is formed using a method such as an electron 
beam method, sputtering method, resistance heating deposition method, chemical reaction method (sol-gel method) 
and method of applying a dispersion of ITO. 

[01 76] The driving voltage for the light emitting element can be reduced and the luminance efficiency can be raised 
by performing treatments such as washing and other treatments of the anode. For example, in a case of ITO, UV- 
ozone treatment and plasma treatment are effective. 

[0177] A material constituting the cathode serves to supply electrons to the electron injecting layer, electron trans- 
porting layer, light emitting layer and the like and is selected in consideration of adhesion to the layers, such as the 
electron injecting layer, electron transporting layer and light emitting layer, disposed adjacent thereto, ionizing potential 
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and stability. As the material of the cathode, a metal, alloy, metal oxide, electroconductive compound or mixture of 
these materials may be used. Specific examples include alkali metals (e.g., Li, Na, K, Cs and the like) or fluorides or 
oxides of these compounds, alkali earth metals (e.g., Mg and Ca) or fluorides or oxides of these compounds gold 
silver, lead, aluminum, sodium-potassium alloys or mixtures of this alloy and other metal, lithium-aluminum alloys or 
mixtures of this alloy and other metal, magnesium-silver alloys or mixtures of this alloy and other metal and rare earth 
metals such as indium and ytterbium. Materials having a working function of 4 eV or less are preferable and aluminum 
lithium-aluminum alloys or mixtures of this alloy and other metal and magnesium-silver alloys or mixtures of this ailov 
and other metal are more preferable. y 
[0178] Although a film thickness of the cathode may be optionally selected, the cathode has a film thickness ranging 
preferably from 1 0 nm to 5um, more preferably from 50 nm to 1um and more preferably 100 nm to 1um in general 
[0179] The cathode is formed using a method such as an electron beam method, sputtering method, resistance 
heating deposition method and coating method. A metal can be deposited singly and two or more metal components 
may be deposited simultaneously. Moreover, plural metals may be deposited at the sametimeto form an alloy electrode 
Also, an alloy prepared in advance may be deposited. 

[0180] It is preferable that the sheet resistance of each of the anode and the cathode be lower and preferably several 
hundreds £!/□ or less. 

[0181] The light emitting element of the present invention may be served to applications in wide fields such as display 
elements, displays, back-up lights, electrophotographs, illumination light sources, recording light sources, reading light 
sources, beacons, signboards, interiors, and optical communication devices. 



[0182] The present invention will be explained in more detail by way of examples, which, however, are not intended 
to be limiting of the present invention. 

(Example 1 ) 

[0183] An ITO substrate which was washed was placed in an evaporating apparatus and a-NPD(N,N'-diphenyl-N 
N'-di(a -naphthyl)-benzldine) was deposited on the substrate in a thickness of 50 nm. CBP (biscarbazolylbenzldine) 
and the exemplified compound K-1 were co-deposited thereon in a ratio of 1 7:1 in a thickness of 36 nm. The exemplified 
compound B-40 was further deposited thereon in a thickness of 24 nm. A patterned mask (the emission area was 
designed to be 4 mmx5 mm) was placed on the. organic thin film to co-deposit magnesium/silver (10:1) in a thickness 
of 250 nm. Thereafter, silver was deposited in a thickness of 300 nm to produce a light emitting element. 



[0184] A light emitting element was produced in the same manner as in Example 1 except that the exemplified 
compound A-1 0 was used in place of CBP in the manufacturing of the light emitting element of Example 1 . 



[01 85] A light emitting element was produced in the same manner as in Example 1 except thatTPD(N,N'-diphenyl-N, 
N'-di(m-tolyl)-benzidine) was used in place of a-NPD in the manufacturing of the light emitting element of Example 1 '. 



[0186] A light emitting element was produced in the same manner as in Example 2 except that TPD was used in 
place of a-NPD in the manufacturing of the light emitting element of Example 2. 



[0187] A light emitting element was produced in the same manner as in Example 4 except that the exemplified 
compound D-46 was used in place of the exemplified compound A-1 0 in the manufacturing of the light emittinq element 
of Example 4. 

(Example 6) 

[0188] A light emitting element was produced in the same manner as in Example 4 except that the exemplified 
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compound C-71 was used in place of the exemplified compound A-1 0 in the manufacturing of the light emitting element 
of Example 4. 

(Example 7) 

[0189] A light emitting element was produced in the same manner as in Example 3 except that the exemplified 
compound K-3 was used in place of the exemplified compound K-1 in the manufacturing of the light emitting element 
of Example 3. 

(Example B) 

[0190] A light emitting element was produced in the same manner as in Example 4 except that the exemplified 
compound K-3 was used in place of the exemplified compound K-1 in the manufacturing of the light emitting element 
of Example 4. 

(Example 9) 

[01 91 ] A light emitting element was produced in such a manner that in the manufacturing of the light emitting element 
of Example 4, the exemplified compound A-1 9 was used in place of the exemplified compound B-40 to form an organic 
thin film, and a pattern mask (the emission area was designed to be 4 mmx5 mm) was placed on the organic thin film 
to deposit lithium fluoride in a thickness of 3 nm, and thereafter, aluminum was deposited In a thickness of 400 nm. 

(Example 10) 

[0192] A light emitting element was produced In the same manner as in Example 9 except that the exemplified 
compound K-3 was used in place of the exemplified compound K-1 in the manufacturing of the light emitting element 
of Example 9. 

(Comparative Example 1) 

[0193] A light emitting element was produced in the same manner as in Example 1 except that TPD was used In 
place of CBP in the manufacturing of the light emitting element of Example 1 . 

(Comparative Example 2) 

[0194] A light emitting element was produced in the same manner as in Comparative Example 1 except that TPD 
was used in place of a-NPD and the exemplified compound K-3 was used in place of the exemplified example K-1 in 
the manufacturing of the light emitting element of Comparative Example 1 . 

[0195] Respective constitutional formulae of a-NPD, CBP, and TPD used in Examples and Comparative Examples 
are shown below. 
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[0196] The minimum excitation triplet energy level T, of each of CBP, exemplified compounds A-1 0, D-46, and C- 
71 , TPD, a-NPD, exemplified compounds K-1 , K-3, B-40, and A-1 9, which were used in Examples and Comparative 
Examples was measured. Specifically, the phosphorescence spectrum of each material was measured (1 Ou.mol/1 EPA 
(diethyl ether: isopentane: isopropyl alcohol = 5:5:2 (volume ratio)) solution, 77K, quartz cell, FLUOROLOGII manu- 
factured by SPEX) to determine the T, level from the beginning of the wavelength on the short wavelength side of the 
phosphorescence spectrum. 

[01 97] A fixed d.c. voltage was applied to each of the light emitting elements obtained in Examples and Comparative 
Examples by using Source Measure Unit 2400 manufactured by Toyo Technica, making each element emit light to 
measure the luminance by using a luminance meter BM-8 manufactured by Topcon and the light emission wavelength 
and CIE chromaticity coordinate by using a Spectrum Analizer PMA-11 manufactured by Hamamatsu Photonics. 
[0198] The results of each measurement are shown in Table 1 below. 
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[0199] As is clear from the results shown In Table 1 , It is found that the light emitting element in which the T, level 
of the host material is higher than the T, level of the light emitting material could emit light with high efficiency. Further 
it was also found that when the T 1 level of the layer adjacent to the light emitting layer is higher than the T, level of the 
light emitting material, emission of light with higher efficiency becomes possible. Particularly, in a case of the light 
emitting material which emitted in the blue region, emission with higher efficiency can be attained when the T< level 
of the host is higher than 70 kcal/mol (293.3 kJ/mol). 

[0200] Similarly, also, in applying the coating method to produce the light emitting element, the ^ level of the material 
used to form the layer containing the light emitting material and/or the layer adjacent to the light emitting layer is made 
higher than the T 1 level of the light emitting material. This makes it possible to produce a light emitting element which 
can emit light with high efficiency. Also, the T, level of the material used to form the layer containing the light emitting 
material and/or the layer adjacent to the light emitting layer is made higher than 70 kcal/mol (293.3 kJ/mol) or more 
This makes it possible to produce a light emitting element which can emit light with higher efficiency. 

(Example 11) 



[0201] A washed ITO substrate was placed in an evaporating apparatus and TPD was deposited on the substrate 
in a thickness of 50 nm. CBP (biscarbazolylbenzidine) and the compound R-1 were co-deposited thereon in a ratio of 
1 : 1 7 in a thickness of 30 nm. The exemplified compound A- 1 0 and exemplified compound K-3 were f urtherco-deposited 
thereon in a ratio of 1 :1 7 in a thickness of 2 nm, and the exemplified compound A-1 9 was still further deposited thereon 
in a thickness of 36 nm. A patterend mask (the emission area was designed to be 4 mmx5 mm) was placed on the 
organic thin film to deposit lithium fluoride in a thickness of 3 nm. Thereafter, aluminum was deposited in a thickness 
of 400 nm to produce a light emitting element. 



Compound R-1 



30 




[0202] A fixed d.c. voltage was applied to the light emitting element obtained in Example 11 by using Source Measure 
Unit 2400 manufactured by Toyo Technica, making each element emit light to measure the illuminance by using a 
luminance meter BM-8 manufactured by Topcon and the light emission wavelength and CIE chromaticity coordinate 
by using a Spectrum Analizer PMA-1 1 manufactured by Hamamatsu Photonics. As a result, white light emission having 
45 chromaticity coordinates (x,y)=(0.35, 0.33) was obtained, the maximum luminance was 75000 cd/m2 and the external 
quantum efficiency was 15.4 %. 

[0203] From the results of Example 1 1 , the light emitting element using the compounds of the present invention can 
emit light with a high efficiency exceeding 15% even in a white light emitting element having conventionally emitted 
light with lower efficiency and a light emitting element which can emit light of white having excellent color puritv can 
so be produced. 

[0204] According to the present invention, it is possible to provide a light emitting element which can emit light in the 
blue region with high luminance efficiency, and a light emitting element which can emit light of white of high color puritv 
with high luminance efficiency. 



Claims 



1. A light emitting element comprising at least a light emitting layer containing a light emitting material and a host 
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material and having a light emission maximum wavelength of 500 nm or less wherein the minimum excitation triplet 
mZSuT* ° 1 Sa ' d h0St mater ' al ' S h ' 9her th3n mtnimurT1 excitation tr 'P let ener 9y level of said light emitting 

A light emitting element according to claim 1, wherein the minimum excitation triplet energy level of said host 
material is from 1 .05 times to 1 .38 times the minimum excitation triplet energy level of said light emitting material. 

A light emitting element according to claim 1 or 2, wherein the minimum excitation triplet energy level of said host 
material is from 68 kcal/mol to 90 kcal/mol. 

A light emitting element according to any of claims 1 to 3, further comprising a layer which is disposed adjacent 
to said light emitting layer and contains an organic material, wherein the minimum excitation triplet energy level 
of said organic material is higher than the minimum excitation triplet energy level of each of materials which con- 
stitute said light emitting layer. 

A light emitting element according to claim 4, wherein the minimum excitation triplet energy level of said organic 
material contained in the layer which is disposed adjacent to the light emitting layer is from 1 .05 times to 1 .38 times 
the minimum excitation triplet energy level of each of the materials which constitute said light emitting layer. 

A light emitting element according to claim 4 or 5, wherein the minimum excitation triplet energy level of said 
organic material contained in the layer which is disposed adjacent to the light emitting layer is from 68 kcal/mol to 
90 kcal/mol. 

A light emitting element according to any of claims 1 to 6, wherein said host material is a compound represented 
by the following general formula (I): 

General formula (I) 
L 1 — (Q 1 ) n1 

wherein L 1 represents a bivalent or more linking group; Q1 represents an aromatic hydrocarbon ring or an aromatic 
hetero ring; and ni represents a number of 2 or more, plural Qi may be the same or may be different from each other. 

A light emitting element according to any of claims 4 to 7, wherein said organic material contained in the layer 
which is disposed adjacent to said light emitting layer is a compound represented by the following general formula 

General formula (II) 
L a -(Q 2 ) n2 

wherein L 2 represents a bivalent or more linking group; Q2 represents an aromatic hydrocarbon ring or an aromatic 
hetero ring; and n 2 represents a number of 2 or more, plural Q 2 may be the same or may be different from each other. 

An azole compound represented by the following general formula (A): 
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General formula (A) 



wherein RA1 , RA2 and R A3 each re p reS ent a hydrogen atom or an aliphatic hydrocarbon group- RM ras and RA e 
each represent a substituent; n**, n* 2 , and n* 3 each represents an integer of 0 to 3- X A1 X A 2 and X« each 
represent a nitrogen atom or C-R* (RX represents a hydrogen atom or a substituent) ; and Y*" , Y« an d YA3 each 
represent a nitrogen atom or C-R™ (RYX represents a hydrogen atom or a substituent) . 

10. A light emitting element according to any of claims 4 to 8, wherein said organic material contained in the layer 
which is disposed adjacent to the light emitting layer is the azole compound represented by the general formula 
(A) according to claim 9. 

11 . A light emitting element according to claim 4, wherein the light emitting layer is held between a pair of electrodes. 

12. A light emitting element according to claim 1 or2, wherein the light emitting material is a transition metal complex. 

13. A light emitting element according to claim 1 or 2, wherein the light emitting layer comprises 0.1 % by weight to 
20 % by weight of the light emitting material with respect to a weight of the host material. 

14. A light emitting element according to claim 1 or 2, wherein the light emitting layer have a thickness of from 1 nm 
to 5u.m. 
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(54) Light emitting element and azoie compound 

(57) The present invention relates to a light emitting n 
element comprising at least a light emitting layer con- 
taining a light emitting material and a host material and 
having a light emission maximum wavelength of 500 nm 
or less wherein the minimum excitation triplet energy 
level of the host material is higher than the minimum ex- 
citation triplet energy level of the light emitting material. 
Preferably, a light emitting element in which the mini- 



mum excitation triplet energy level of the host material 
is from 1 .05 times to 1 .38 times the minimum excitation 
triplet energy level of the light emitting material, and a 
light emitting element in which the minimum excitation 
triplet energy level of the host material is from 68 kcal/ 
mol to 90 kcal/mol are provided. 
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